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• The Prometheus 1 Jupiter Icy Moons Orbiter 
(JIMO) mission responds to the National 
Academy of Sciences’ recommendation that 
a Europa orbiter mission be the number one 
priority for a flagship mission in Solar 
System exploration

• JIMO will search for evidence of global 
subsurface oceans on Jupiter’s three icy 
moons: Europa, Ganymede, and Callisto.

• JIMO will be the first flight mission to use 
fission nuclear power and propulsion 
technologies.

• This mission will set the stage for the next 
phase of exploring Jupiter and will open the 
rest of the outer Solar System to detailed 
exploration.

Mission Description
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• Europa, Ganymede, and Callisto very likely have global 
liquid water oceans beneath their icy crusts. 

…one of the major discoveries in solar system 
science in the last decade.

• There is spectral evidence for salts and organic 
materials on their surfaces, and geologic evidence that 
the Europan ocean may have been in contact with the 
surface in the geologically recent past (less than about 
100 million years).

… these bodies are among the most exciting in the 
solar system for geophysical, geochemical and 
astrobiological exploration.

Science Background

Strongly responsive to the Nat’l Academy of 
Sciences priorities:  Europa Orbiter was 1st 
priority flagship mission in Decadal Survey of 
solar system exploration
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JIMO Overarching Objectives 
• Technology

– Develop a nuclear reactor powered spacecraft and assure that it can 
be processed, launched, and operated safely and reliably in deep
space for long-duration deep space exploration

• Science
– Explore the three icy moons of Jupiter – Callisto, Ganymede, and 

Europa -and return science data that will meet the highest scientific 
goals as set forth in the Decadal Survey Report of the National 
Academy of Sciences.

• Follow-on Missions
– Developed technologies shall be designed as to be extensible to 

future Lunar and Mars missions
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Launch 2015



10/26/2004 8PRE-DECISIONAL - For planning and discussion purposes only

Challenges for a Technology Driven Flight Project

• Establishing the right requirements
• Definition of Requirements
• Verification and validation

• Management of a large national team
• Diverse Team

• Motivational differences between:
“Technology Developers” and “Flight Project Implementers”

• Schedule Constraints
• Bringing technologies to measurable states of maturity by PDR 

date.
• Integrated schedule with critical path items and interfaces



10/26/2004 9PRE-DECISIONAL - For planning and discussion purposes only

Key Space System Trades

Telecommunications

• Klystron
• TWT

Electric Propulsion

• Ion Thruster
• Hall Thruster

• Thermoelectric
• Stirling
• Brayton

Power Conversion

Heat Rejection

• 2-Phase Loops
• Heat Pipes
• Pumped loops

Power 
Generation

P/L Accommodation

ACS-RCS
• Hydrazine
• Xenon
• Forward-Aft

Boom Structure

• Telescoping Boom and Z-
fold Radiators
• Single Hinge, Boom and 
Deployable Radiators: LM-B
• Single Hinge Boom and 
Non-deployable Radiators: 
LM-TE
• Fixed-no deployments

Radiation Shielding

• Neutron and Gamma shield at Reactor
• Shielding of subsystems
• “spot” shielding of components
• Shielding by placement

• Heat pipe cooled
• Liquid metal cooled
• Gas cooled

Reactor
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• New technologies needed for Prometheus 1:
– Space Nuclear Power Plant
– Power Conversion
– High Power Telecommunications
– Radiation Hard Electronics
– Electric Propulsion
– Low Thrust Trajectory Tools

• These technologies must be:
– Ready on schedule
– Proven for Prometheus requirements
– Supportive of future mission requirements
– Supportive of Safe and Reliable Operations

Technology
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Technology Development Plans
• Prometheus 1 is managing technologies through detailed 

“Technology Development Plans”
– Plans are consistent in establishing success criteria (technology 

maturity per schedule) which are supportive of JIMO Mission 
schedule constraints
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Technology Maturity Criteria
• Structured maturity criteria tables include metrics and 

success criteria
– Example:  PDR scheduled for 02/08 and technology transfer to 

NGC begins.  All plans account for (1) meeting project schedule 
dates and (2) readiness for technology transfer
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• Plans include mitigations when success criteria is not met
– Example:  Rad Hard Technology has developed multiple fall-back 

options depending on timeframe that mitigation become necessary.

Mitigation Options
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• Prometheus 1 has chosen Active Risk Manager as the Risk 
Management Tool
– All project personnel will have the ability and are responsible to input 

risks into database
– All project risks will be tracked in database including Technology

• Regular meetings discuss risks and mitigation plan progress
– Technology Manager responsible for risk mitigation plan progress at 

technology detail levels
– Project Manager chairs Risk Assessment Team meeting to discussing 

risk mitigation plan progress at the project level
– Risk Coordination Manager responsible for reporting on risks and

their mitigation plans at monthly management reviews
– Project Manager responsible for reporting on risks and their mitigation 

plan progress at appropriate JPL and NASA management reviews

Software Tool and Management Meetings 
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Summary
• Risk Management is essential to the development of critical 

JIMO Mission Technology 

• JIMO Technology development is managed through the 
investment roadmaps and structured success criteria, and 
will be tracked utilizing the project risk management tool, 
Active Risk Manager.

• Follow-on mission technology management is underway, 
supported by the JIMO technology investment roadmaps and 
the management of the follow-on missions requirements 
relevant to the Vision for Space
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